Introduction
The primary cause of death in Taiwan is due to chronic diseases such as cancer, cardioand cerebrovascular disease, pneumonia, and diabetes which places a considerable burden on the Taiwanese health care system. 1 Combined with the epidemiology of health issues and an affordable public health care and welfare system, the increasing demand on the health care system, including the emergency medical services (EMS), is considerable. 1, 2 The EMS in Taiwan have served over 23 million people and covered an area of 36,000 km 2 for more than 20 years. 3 In 1995, the first EMS Act was legislated and became the stepping stone for the development of an EMS system in Taiwan. The EMS Act designated the EMS as one of the essential missions for Fire Departments which are overseen by the National Fire Agency (NFA) and the Health Department.
Internationally, EMS training and education systems have evolved in different ways influenced by the operational needs of individual EMS systems. [5] [6] [7] [8] [9] [10] A review of the literature highlighted three predominant EMS education and training systems: vocational licensure, graduated certification, and a combination of both. Vocational systems, such as the Taiwanese EMS, rely on training organizations to issue licenses to practice at a nonuniversity level. University or college EMT-Paramedic courses, for example in Australia, provide graduated certification (such as a bachelor degree) for graduate students. The two-tier system, for example in the United States, operates vocational licensure and graduated certification for both private and public EMS needs.
The review of EMS training and education literature suggests there are a number of factors that might affect the Figure 1 The hierarchy of EMTs' scope of practice in Taiwan. Note: i-gel ® , intersurgical Ltd, wokingham, UK. Abbreviations: AED, automated external defibrillator; EMT, emergency medical technician. 
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Educational and curriculum needs for EMTs in Taiwan development of training and education: national standards and curriculum; teaching method and learning environment; research development; and Acts and Regulations. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] For example, the EMT Administration Regulation as part of the EMS Act in Taiwan sets the number of training hours and curricula topics for the three levels of EMT and leads training course structure and operation within the vocational licensure system.
Taiwanese EMS training development is currently in a transitional phase due to increasing demand and advancements in clinical skill sets. 4 The findings of a study by Kuo et al which investigated EMT-2s' requirement for in-service education revealed a gap between curricula standards in EMT Administration Regulation and clinical practice needs for first-line EMS workers in Taiwan. 21 In order to remedy this disconnect, there is a clear need to review and modify training and education content in Taiwan across all levels of EMT training. Therefore, the aim of this study was to review the current literature to compare the key factors of EMS training and education development in different countries. The findings offer educators in Taiwan opportunities for developing a new curricula blueprint for the national EMS training system.
Methods
The scope of the literature review was restricted to searches on the subject of EMS training and education, with findings from the key studies summarized to assist identification of the primary needs of the EMT educational curriculum in Taiwan. The method follows the six stages of scoping review structure as outlined by Arksey and O'Malley's. 22 
identify the research question
The following research question was developed to inform the review: "What factors can meet the educational and curriculum needs for EMTs in Taiwan?" identify relevant studies Five databases were searched for relevant articles in this study: MEDLINE, EMBASE, Allied and Complementary Medicine Database; Education Resources Information Center, and Google Scholar. The gray literature sites https:// www.phecit.ie/, http://www.caa.net.au/, https://www.nremt. org/, http://www.paramedic.ca/, and http://www.hpcsa. co.za/PBEmergencyCare/Registration were searched for non-peer-reviewed articles and national EMS educational/ curricula standards. Hand-searching and backward and forward reference searching of articles and documents were also conducted. The year of searched articles was limited from 2000 to 2016. The search terms used in the strategy combined with two research concepts: EMT/EMS and curriculum/education-related MeSH and keywords. The EMT/ EMS group of terms were: "EMT", "EMS", "ambulance", "paramedic*", "emergency medical technician", and "emergency medical services". The curriculum/education terms were: "curriculum", "education", "standards", and "teaching methods". The search strategies for each database are listed in the Supplementary material.
Study selection
The initial search of five databases produced 1,230 articles after elimination of duplicates. The process of title and abstract screening excluded 1,158 articles which were not relevant to the aim of this study. The remaining 72 articles underwent a full-text screening process by two independent reviewers. Of these, 25 pre-2000 articles were excluded due to curriculum and/or standards being too old; a further 25 articles had no supportive data or, ultimately, failed to address the research question. Twenty-two articles remained after full-text review. There were 23 additional articles produced by reference and citation research and consultation with international EMS education experts, six documents from national EMT curricula standards, and one from EMT Administration Regulation in Taiwan. The final yield for the literature review was 52 articles (Figure 2 ).
Charting the data
Charting data is a valid descriptive analytical method and uses a standardized form to collect and organize information from literature searches. 22 Table 1 displays the summary of charting data through categorization of year, author, location, study type, population, and main findings.
Collating, summarizing, and reporting results
Of the 45 peer-reviewed articles, 18 were qualitative studies, 24 were quantitative studies, and three were mixed method. Sixteen studies from the 45 articles collected data from questionnaires. Of these, 28 were from Australia, nine from the US, four from the UK, and four from Finland, Sweden, the Kingdom of Saudi Arabia, and Taiwan. Five main topics or themes were identified from the 45 articles: EMT competency; EMT education; curriculum design; training standards; and teaching and learning methods. The following discussion will be based on the findings of articles on each topic. 
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Expert consultation
Several international EMS education experts were consulted which resulted in the addition of further papers.
Discussion
The findings from the studies included in the literature review indicated that EMS training and education in many countries is in a transitional stage. 4, 13 Searching and reviewing the available literature identified several factors that can be considered essential in relation to EMS education. These include competency and standards, curriculum design, registration and accreditation, teaching and learning methods, acts and regulations, research in EMS, and training organization administration. No available literature was found on Taiwanese EMS curriculum and education system design. This discussion therefore focuses on the themes suggested by the literature review which offer opportunities for informing, updating, and improving the current EMS training and education system in Taiwan.
EMT-Paramedic competencies and standards
Core competencies and standards for paramedics are essential for educational quality assurance, accreditation, benchmarking, and informed and improved clinical practice. 12, 15, 16, [23] [24] [25] [26] [27] In order to compare the international EMT-Paramedic competencies and standards to the current situation in Taiwan, Table 2 summarizes EMT-Paramedic competencies and standards in Taiwan, Australia, the US, the UK, Ireland, Canada, and South Africa. [5] [6] [7] [8] [9] [10] 28 These countries were chosen as they all have well-established EMS systems and are likely to offer international consensus for comparison with Taiwan. The competencies and standards documents from the EMS or ambulance services, education accreditation councils, Coeducation in emergency medicine of paramedics and medical students has worked well to the satisfaction of both students and teachers or national legislation in each country were searched and screened. Table 2 lists the type of training and education system in each country (vocational training, university degree, or both) and extracts of general items from each competency document across each of the selected countries. Each competency document listed or described the competencies and standards of EMT-Paramedic in the respective country. The Table 2 are derived from similar descriptions of competencies and standards in the documents from each country: professionalism; clinical decision making; ethics and law, and communication; demonstration of knowledge; occupational safety; identifying and assessing social care; identifying and assessing mental care; identifying and assessing health care; formulating and delivering clinical practice; clinical skills; criticality assessment; academic skills; and interprofessional skills.
The findings indicate that Australia is the only country that trains paramedics completely at university level with other countries adopting a combination of university and vocational-based training systems. Of the countries reviewed, Taiwan and Canada use the vocational training system solely for training EMTs and paramedics. The only countries that contain all the general competency items in their competency documents are Australia and South Africa. In the UK, paramedic competency includes 13 of the 14 general items, the only exception being interprofessional skills. Although the US paramedic education system includes university-based education, academic and interprofessional skills are not mentioned in the relevant competency documents. In the Taiwanese context, EMT-Paramedic competencies cover fewer items than in the other six countries.
Compared to other countries, the approach in Taiwan to setting EMT-Paramedic competencies and standards is unique. The EMT Administration Regulation is a legal document that contains regulations for EMT-Paramedic in Taiwan including the administration of training organizations, the competencies expected of EMTs, and course structure for all levels of EMT. 5 In reviewing the 20-year history of the Taiwanese EMS, it is clear that the populace's demand for ambulance services has exceeded stakeholders' expectations, including those of EMTs and paramedics themselves. Hence, there is a need for the role and mission of EMT-Paramedic to be reviewed by the EMS governance agencies. 4 However, the ability to monitor the quality of EMT services in Taiwan is restricted by issues concerning total training hours, course content, the qualification criteria of EMT instructors, and the lack of national evaluation standards within training organizations. 5 For example, the skill-based vocational training of EMTs in Taiwan offers limited training hours, and courses therefore may not be able to cover nontechnical skills such as clinical decision making, identifying and assessing social care, and academic and interprofessional skills -items recognized as essential competencies for EMT-Paramedic in other countries. With Taiwanese EMT training in transition, it is necessary to reconsider what constitutes core competencies and to ensure they are consistent with modern EMS requirements and international standards, and societal expectations in Taiwan.
EMT education and learning environment
Internationally, universities and vocational training organizations offer different course content weighting on EMTParamedic training. Willis et al conducted a qualitative study in 2011 using interview focus groups in both university education and industry training to address graduate maturity and road-readiness. 20 The study revealed that conflict existed between paramedic university education and the industry environment where results indicated that the university arena provided students with longer teaching and learning hours compared with vocational training. University EMTParamedic training also offered more comprehensive and indepth knowledge of prehospital care, academic resources, and supportive sciences such as psychological and sociological management to enhance graduate maturity, develop students' interpersonal skills and ability to apply knowledge. 20 Moreover, Brown et al's study in 2011 showed that health science students (including paramedics) in universities had positive perceptions of a learning environment in which they were exposed to a combination of traditional classroom-based teaching, practical skills workshops, and clinical fieldwork or practice education placements. 29 Although students in universities have less exposure to clinical practice in the field than industry-trained paramedics, the comprehensive medical and health science knowledge taught in universities has been shown to provide students with the necessary theoretical and practical skills required to become a health care practitioner. 20, 30 The evaluation of EMS/Paramedic education is an essential component in the quality control of EMTs and paramedics. In 2015, Brooks et al reviewed the EMS education system in the US and observed an inconsistency in EMT-Paramedic registration between individual states which acted as a barrier to attempts by education providers to implement national EMS education standards. 31 The same authors contrasted the situation in Australia where ambulance services determine paramedics' scope of practice in their respective jurisdictions, and tertiary qualification provides employers with comparable levels of skill and knowledge, thereby enabling portability of qualifications across states. 31 Based on such findings, the EMS education environment, education agenda and standards, and the scope of ambulance services' practice are interrelated and influence the quality of EMS education. 
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Educational and curriculum needs for EMTs in Taiwan
In Taiwan, one single document, the EMT Administration Regulation, indicates the scope of practice and curriculum standards for all levels of EMT, but no national EMT-related training and education standards exist for EMT instructors as guidance for training and curriculum design.
Curriculum design
A review of UK paramedic training, with the aim of better understanding education issues and determining future recommendations, identified four issues concerning curricula: entry level (accrediting prior learning); program issues (content and time); assessment and competency; and moving towards a graduate profession. 13 In essence, the authors concluded that for EMS in transition, in working towards a graduate profession, stakeholders should review current societal needs and the demands placed on the health care system, and modify curricula accordingly to ensure better prehospital care services. Salzman et al indicated that paramedic students' completion rate of the National Standard of Curriculum Paramedic was low and recommended that curriculum design and national standards be made available and adapted at the local level. 32 Other studies have suggested additional solutions for developing an improved EMT-Paramedic curriculum including that of Margolis which identified 12 strategies to provide a general concept of curriculum design. 33 In exploring concepts to design more effective curricula for paramedic courses at university level, several authors have demonstrated that courses, curricula, and standards from one national setting can be successfully adapted for EMS training and education in other countries. 11, 34 Such studies provide guidance for Taiwanese EMS training instructors in redesigning current curricula standards and content.
EMT-Paramedic training institutes in Taiwan follow the training curriculum standards in the EMT Administration Regulation where the training hours that are set for each course subject in the curriculum reflect the skills-centered context and skills-based training culture. For example, Kuo et al in surveying the continuous professional development (CPD) needs of EMT-2 in the New Taipei City Fire Department recommended the redesign of the Fire Department's in-service education program. 21 Their study identified that the CPD needs of EMT-2s vary according to the type of response unit, for example advanced life support or basic life support units. However, the findings of this study were at odds with the compulsory CPD program requirements as outlined in the EMT Administration Regulation. The education needs identified, such as communication skills and emotional management, were not included in the compulsory CPD course for all levels of EMT in Taiwan. This highlights the importance of providing clear direction to the Taiwanese EMS training and education system in establishing core EMT competencies and leading the design of curriculum for EMTs.
Teaching and learning methods
It has been documented that teaching and learning approaches can influence the efficiency of education and affect student performance. [35] [36] [37] In the Taiwanese context, where EMT training organizations and the learning environment are still based on traditional T&L approaches, there are no studies that have reviewed or discussed T&L methods in EMT-Paramedic training. The EMT training curriculum in Taiwan determines the training hours for each subject, 5 which forces instructors to reduce course content, leading to situations where they struggle to teach the necessary knowledge and skills in some subjects. The implementation of novel T&L methods, as identified in the literature review, in EMT curricula in Taiwan might increase the efficiency of teaching for instructors. A number of specific methods are discussed later in this paper.
Case-based learning
Case-based learning (CBL) is derived from problem-based learning and is applied widely in health care education across the globe. 38 Williams conducted a series of studies investigating the implementation of CBL in paramedic education curricula in Australia between 2005 and 2009. 19, [38] [39] [40] The results demonstrated that CBL not only provided enjoyable learning experiences for students but also improved their interaction with peers and teachers. 19, 39 Williams also expanded the experience of using CBL to an online education platform that allowed students to reduce the amount of time spent in the classroom whilst maintaining a similar learning environment and participation in activities. 38, 39 In this research, cases are based on authentic clinical situations where students explore real scenarios in depth and respond to them by applying the knowledge they have learnt. Within the short timeframes of EMT training in Taiwan, students have far fewer opportunities for CBL and exposure to real clinical scenarios and patients (there are no placements for EMT-1; 96 hours for EMT-2; and, 240 hours for EMT-Paramedic). CBL therefore offers Taiwanese EMT students opportunities to practice and apply their knowledge to real cases before they start work in the field. Interprofessional work is a common feature of the health care environment in which the various health care disciplines work with each other to ensure continuity of care for patients. 41 Two studies were identified in the literature review that highlight the necessity of implementing interprofessional education (IPE) in paramedic curriculum.
14, 41 Williams et al 50 also state that timing introduction of IPE is essential and that it must be viewed as a professional development process. The Taiwanese EMT Administration Regulation does not currently include IPE in either the EMT competencies or standard curriculum sections. As demand for EMS in Taiwan increases, IPE is an essential requirement for EMTs to ensure the Taiwanese health care system works in an effective and efficient manner.
Peer teaching
Peer-assisted learning (PAL) has been used in health care education for several decades, and has a proven track record in benefitting paramedic students' performance in both the clinical and academic arenas. [42] [43] [44] [45] [46] In Taiwan, peers have no teaching role in EMT training courses due to restrictions on time available for training and low numbers of instructors and peers in training organizations. It is recommended that PAL is adopted as a key component in the development of EMT training in Taiwan.
Clinical placements
Clinical placements are an integral part of the learning process in EMT-Paramedic education. 47 For EMT-Paramedic students, clinical placement provides them with a real working environment and patients to manage, and opportunities to apply the knowledge they have learned in the classroom. In addition to prehospital placements, paramedics also undertake ambulance placements, affording students opportunities to work with nursing students and emergency room nurses, thereby increasing their experience and improving their interprofessional skills. 18, [47] [48] [49] [50] With the exception of EMT-1 level, EMT students in Taiwan are required to complete ambulance and emergency room placement as part of their course. However, the fact that clinical placement occupies more than half of the available training hours on EMT-2 and EMTParamedic courses means that in-class and practice training hours are significantly less than in EMT-Paramedic training in other countries. 5 Securing an ideal balance between inclass and placement hours requires further exploration using approaches that measure the number of training hours needed to acquire skills and core competencies.
Other methods
Simulation is recognized internationally as an important component in health care education in universities and hospitals. Several studies have highlighted the value of simulation as a method of learning in paramedic training, with significant benefits in terms of handling medical and trauma emergencies and students' professional development. 51, 52 It should be acknowledged, however, that setting up a simulation service can present a challenge to many training organizations, due to the high costs involved and finding available space.
Williams et al purport that establishing self-directed learning (SDL) needs will assist paramedic educators in diagnosing student learning needs, and assist in shaping a contemporary and student-centered curriculum. 53 Preparatory courses for reducing attrition rates in EMT training are another recommendation for improving the delivery of EMT training. 54 Opportunities to introduce SDL and preparatory courses to EMT training and education in Taiwan should therefore be explored.
Limitations
Only articles in English and Chinese were included in the search process, and it is possible that some EMS educationrelated articles in other languages may have been missed.
Future research
This study compared Taiwanese EMT competencies to international standards, and explored several key factors for improving EMT training and education curricula in Taiwan. According to the findings of this scoping review, current EMT scope of practice and curriculum standards in Taiwan do not provide clear direction and guidance for stakeholders in the EMT training system. There is a clear need to establish EMT core competencies in Taiwan to improve the training system and modify curricula content, with the purpose of meeting societal and the health care system's needs. It is therefore recommended that future research explores all levels of EMT core competencies in Taiwan to establish a clear direction for the development and implementation of an improved Taiwanese EMT education system.
Conclusion
This study reviewed the international EMS training and education literature and documents to summarize the essential elements for developing an EMS education system. These essential elements were identified as core competencies and standards, education environment, curriculum design, and 
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Educational and curriculum needs for EMTs in Taiwan teaching and learning method. Comparison of Taiwanese EMS training standards and scope of practice with those in other countries demonstrated that EMS training conditions, development, and research in Taiwan are insufficient to meet current demand. Connecting the essential elements for developing an EMS education system and studying and analyzing each element provides educators in Taiwan with guidance and a blueprint for the future development of the Taiwanese EMS education system.
